Interferon-gamma regulates the T cell response to precursor nevi and biologically early melanoma.
To examine the potential regulatory role of interferon-gamma in the cellular immune response to melanoma and its precursor lesions, we have tested the capacity of this lymphokine to enhance HLA class II antigen-dependent T lymphocyte blastogenesis, its in vitro production by autologous T cells stimulated by melanoma, and its presence in melanocytic lesions in situ. Cell lines derived from a dysplastic nevus, a radial growth phase primary tumor, a vertical growth phase primary, and metastatic lesions were induced by recombinant interferon-gamma to express increased amounts of HLA class II antigens. Such cells were then examined in radioimmunoassay for expression of HLA-DR antigens and in co-culture for their ability to stimulate proliferation of autologous T cells. Interferon-gamma treatment of melanocytic cells increased their expression of HLA-DR antigens threefold to sixfold. In parallel with these findings, co-culture of T cells with interferon-treated cells of a dysplastic nevus and a radial phase melanoma led to augmented T cell incorporation of tritiated thymidine, and this stimulation was inhibited with a monoclonal antibody to HLA-DR antigens. Despite augmented expression of HLA class II antigens (HLA-DR, -DQ, and -DP), vertical growth phase and metastatic melanoma cells failed to stimulate autologous T cells. When T cells were co-cultured with stimulating melanoma cells, culture supernatants contained significantly increased amounts of interferon-gamma (12 U/ml) in comparison with supernatants of T cells alone (4 U/ml). No interferon was detectable in cultures of melanoma cells alone. To link these in vitro phenomena to in situ events, we used murine monoclonal antibodies to interferon-gamma, the interleukin 2 receptor, and HLA-DR antigens in an immunoperoxidase system to detect interferon production and lymphocyte activation in frozen sections of lesions representative of melanocytic tumor progression. In these studies, precursor dysplastic nevi and radial phase melanomas contained the highest numbers of activated lymphocytes and stained positively for interferon-gamma. These results suggest that interferon-gamma plays a central role in the regulation of the cellular immune response to melanoma. It is produced by T cells, likely activated by tumor antigens seen in the context of HLA class II antigens. In turn, interferon-gamma production enhances expression of HLA class II antigens by melanoma and precursor cells, and such enhancement is associated with additional T cell activation in a positive feed-back loop.